Since the introduction of chloroform for labour analgesia in 1847, different methods and medications have been used to relieve the pain of labour. The use of heavy sedative medication in the early 1900s was encouraged by enthusiastic doctors and by women empowered by the women's suffrage movement in America. Nitrous oxide by inhalation has been used in Australia since the 1950s and improved methods of administration have made this method of analgesia safe and practical. Caudal epidural analgesia and lumbar epidural analgesia were first made popular in America and by the 1970s these techniques were more widely available in Australia. In 1847, physicians and the public were unsure whether relieving labour pains was the 'right' thing to do. However, many medical and social changes have occurred thanks to the clinical connection between Australia and the United Kingdom and those first settlers to land on Australian shores. Thanks to this historical connection, in today's Australia there is no question that women should use analgesia as a pain relief if they wish. Currently, the majority of women worldwide use some form of analgesia during labour and different methods are widely available. This paper discusses the four milestones of the development of obstetric analgesia and how they were introduced into patient care in Australia.
In 1847, there was significant clerical, medical and social objection to the provision of analgesia to women in childbirth 1 . Despite this, women continued to seek out analgesia, and, with some doctors still willing to provide it, chloroform was increasingly used. This was the first of four important developments in obstetric analgesia:
• chloroform by inhalation, • twilight sleep or other combinations of sedatives with analgesics, nitrous oxide by inhalation and • neuraxial analgesia.
The discovery and use of these specific techniques has been well described in their countries of origin. However, there has been no examination of their introduction to patient care in Australia. This paper describes the international milestone of each of these discoveries, documenting and examining a uniquely Australian story: the changes in labour analgesia, from the use of chloroform during colonial times to the trends in obstetric analgesia in today's medicine. However, it should be noted that the social and medical complexities of the Australian Indigenous people will not be examined here.
The first doctors in Australia arrived as medical officers on convict ships and a smaller number were actually convicts themselves 2 . Later, as Australia became settled by Europeans, doctors trained in London, Dublin and Edinburgh emigrated to the early colonies of Australia 2 . The professional circumstances of medical practice in colonial Australia differed markedly from those in the United Kingdom during the same period of time. In the 1850s, London, Dublin and Edinburgh already had established and respected medical institutions [3] [4] [5] . Some English, Irish and Scottish doctors who travelled to the early settlements in Australia had to establish their own hospitals by engaging philanthropists and negotiating their terms of practice [6] [7] [8] . They brought skills and education to early Australia, but were required to apply them in a completely foreign, unfamiliar environment 8 . The Australian story of the development of labour analgesia is presented here, with a discussion of the impact of these developments on the practice of obstetric analgesia in modern Australia.
Methods
The story of analgesia in childbirth has many perspectives. The changes in anaesthetic agents and technique cannot be separated from the social and cultural changes that have occurred since the first use of chloroform. Consequently, this paper references a variety of sources. The majority are primary sources, including original papers from early medical journals and modern medical journals, original documents such as the Report of the Hyderabad Chloroform Commission and original abstract books from conferences. The National Library of Australia online repository of archived newspapers and magazines was searched for references to each of the four milestones. The Wellcome Collection (United Kingdom) provided both written and photographic information. Interviews with practising and retired anaesthetists provided detailed information on the practice of obstetric analgesia in Australia. In addition, several high-quality secondary resources are referenced.
Chloroform is used for labour analgesia
An obstetrician by the name of James Young Simpson of Edinburgh, Scotland, was the first doctor to administer chloroform by inhalation to a woman in labour in 1847 1 .
In the face of criticism from religious groups and medical peers, he stated "it is our duty as well as our privilege to use all legitimate means to mitigate and remove the physical sufferings of the mother during parturition" 9 . Almost immediately, he began using this method for most deliveries throughout the first and second stages of labour. He vigorously defended his technique against both religious and medical objectors. Those rejecting analgesia on religious grounds quoted Genesis 3:16 "unto the woman he said, I will greatly multiply thy sorrow and thy conception; in sorrow thou shalt bring forth children". They believed that the pains experienced by women in labour were a consequence of 'the curse of Eve' and that the descendants of Eve suffered, and should continue to do so during childbirth due to her disobedience in the Garden of Eden. Simpson published a pamphlet arguing against this belief 10 . Medical objection was even more pronounced. Charles Meigs from the USA was a vocal opponent who believed childbirth to be a natural process and medical interference unnecessary 1 . Interestingly, there was comparatively little resistance from the medical profession on the use of chloroform for surgical operations. Those who objected from a medical standpoint often returned to moral arguments to further their viewpoint-cautionary tales of women behaving drunk and declaring erotic dreams under the influence of inhaled agents were used as 'back-up' to their arguments. Looking back now, it is disappointing to know that even the medical profession refused, at one point, to forward the cause of labour analgesia in Victorian England 11 . In 1853, Dr John Snow, physician to the Queen, administered chloroform by handkerchief. Her Majesty inhaled for 53 minutes, expressing herself "much gratified with the effect of the chloroform" 12 . This was six years after Simpson's initial report of chloroform in obstetrics, and yet, opinion published in medical journals clearly conveyed the sentiments of a divided profession. A supportive editor of the Association Medical Journal stated he hoped this event would "remove the…popular prejudice against the use of anaesthesia in midwifery" 13 . An editorial in the Lancet disparaged the use of chloroform, discrediting the story and declaring it "a rumour respecting a dangerous practice" 14 . However, the Queen's acceptance of chloroform by inhalation for labour pains started a nationwide trend and this method of analgesia became known as 'chloroform à la reine' 1 ; however, medical objection to its use continued later into the 1850s.
Snow was a cautious advocate of chloroform inhalation for childbirth. His detailed descriptions of patients under the influence of chloroform suggest it to be pleasant to inhale and analgesic in sub-anaesthetic concentrations 8 . Snow's approach was to use it only for a selection of patients and only for the second stage of labour. His case notes describe his patients as "partially conscious" 15 . This was in contrast with Simpson's technique, which involved early inhalation in the first stage, unconsciousness and use throughout labour 15 . Additionally, Simpson used the open-drop technique, whereas Snow devised several types of inhalation apparatus to control chloroform administration. It is not clear why he used chloroform on a handkerchief for Queen Victoria's deliveries 12 ( Figure 1 . It is likely that news of the use of chloroform for labour analgesia arrived in Australia in a similar fashion, inspiring medical practitioners to take up the practice.
However, the physical environment of Melbourne in the 1840s was vastly different from that of London or Edinburgh 8 .
In early Australia the majority of women delivered their babies at home-assistance was provided by friends and family, with doctors or midwives attending only to the wealthier settler 8, 18 . In each of the early Australian colonies, lying-in hospitals were provided, largely for unmarried and homeless mothers and prostitutes. The wives of influential men were the instigators of these establishments. 19 and another detailed a woman with a severely deformed pelvis, in which chloroform facilitated a strenuous forceps delivery 20 . Like most across the world, pregnant women in Australia faced significant morbidity and mortality at that point in history. Maternal mortality across all colonies in Australia remained high at around four to six per 1000 births up until 1937 21 . By 1950, the rate had dropped dramatically to 1.1 per 1000. Reductions in mortality recorded in England and Wales followed the same pattern, with the rate dropping rapidly from four to five per 1000 to less than one per 1000 by 19502 2 . Several factors contributed to this reduction in mortality, but predominantly, the widespread use of sulphonamide antibacterial drugs dramatically reduced the number of deaths from puerperal sepsis While several factors were contributory to reducing maternal mortality, it is unlikely that the use of anaesthesia or analgesia was one of them. A disadvantage of providing anaesthesia was the ability to use increasing force to achieve delivery -this was described as "accouchement force" 24 . The use of these techniques may have increased mortality secondary to haemorrhage and infection 24 . Once the professions of midwifery and medicine were formalised, standards of practice could be set and adhered to. There is evidence that countries that regulated these professions earlier, achieved earlier reductions in maternal mortality as a result 25 . Countries such as Australia and the United Kingdom made these changes later than Sweden, for instance, where, by 1900, 78% of deliveries were attended by a certified midwife 25 . The unique conditions of colonial Australia resulted in a specific range of obstetric pathology. Deliveries at the Melbourne Lying-in hospital were complicated by pelvic malformation, tuberculosis, eclampsia, syphilis, hydatid disease and fungating tumours 8 . Outbreaks of puerperal sepsis increased mortality at different times. Dr James Jamieson, a physician who attended the Melbourne Lying-in Hospital, compared the hospital's mortality rate with that of Guys Hospital London and surmised that the higher rate in Melbourne was due to infection 26 . Management options for difficult labours were limited and drastic. Between 1856 and 1870 in Melbourne, there was a high rate of deformed and contracted pelvises, secondary to rickets, in Irish and Scottish settlers. With half the babies delivered at the hospital weighing over 3.6 kg during that period, cephalopelvic disproportion complicated many labours 8 . The first successful caesarean section in Australia, with survival of mother and child, was performed at the Alfred Hospital, Melbourne, in 1885 24 . Until abdominal delivery was accepted as an alternative mode of delivery, difficult high-forceps delivery or destructive procedures were necessary. The use of chloroform would have brought much relief to women who, until then, had endured procedures such as foetal craniotomy or decapitation, either awake or obtunded by alcohol.
Frequent use of chloroform is not documented in records of the Lady Bowen Lying-In Hospital in Brisbane 27 . The first documented surgery under chloroform in Queensland was in 1851 by Dr Jacob Swift and chloroform was administered by Dr William Byrne for the first caesarean section in Queensland in 1892 27 . Historian Ross Patrick reviewed order ledgers of the Hospital which indicate that not much ether was used either 27 . Chloroform was available over the counter at a local pharmacy 27 , but was not ordered by the hospital. My Beloved Chloroform is an analysis of the correspondence of an upper-class settler's wife in rural Queensland between 1860 and 1890. From these letters it is known that opinion was divided amongst local doctors 18 . Chloroform was administered freely during home visits by some practitioners, to the great relief and gratitude of women, whereas other practitioners strongly opposed its use.
Twilight Sedation to ease the pain of labour
As the acceptance of inhaled analgesia for labour grew, other agents were explored for use as pain relief. In 1902, Dr von Steinbuchal of Austria first used morphine and scopolamine for labour analgesia; Dr Gauss of Freiberg examined this technique further, naming it 'twilight sleep' 28 . The introduction and use of twilight sleep caused much debate within the medical profession and strong opinions from the public were heard across the world, particularly in the USA and the United Kingdom, concerning "the Freiberg method". Von Steinbuchal's protocol used 10 mg morphine and 0.45 mg scopolamine at the start of labour and these doses were repeated two-hourly as required. The main problem encountered was a "condition of stupor in the babies" 28 . Gauss connected the degree of drowsiness in the neonates with the amount of opioid administered. By using more scopolamine and less opioid, he observed less neonatal depression. Before the time of Virginia Apgar (1949), he introduced the term "oligopnea" and found that respiratory depression in the child was related to the degree of sedation observed in the mother 28 . Gauss went to considerable trouble to prevent a woman having any recall at all of their labour. The side-effects of scopolamine on the mother were documented in the medical literature, but not described as important. Repeated doses of scopolamine resulted in thirst, red face, hallucinations and, frequently, the requirement of restraints during labour 28 . Family members and husbands were not routine attendees at delivery in these times. It is certain that this cultural and medical phenomenon of birth as a medical and solitary process facilitated the introduction and ongoing use of twilight sleep. Dr Gertie Marx, renowned American obstetric anesthesiologist recounted the effects of twilight sleep: "a young lady climbed over the bedrails, delivered on the floor and did not realize for the following twenty-four hours that she was a mother" 29 .
The extreme maternal side-effects of twilight sleep must have been obvious to the attending medical and nursing staff. The public were unaware of these adverse effects and women saw only the opportunity to have their distress during labour relieved. There were successive campaigns in the USA and United Kingdom, driven by women's groups, demanding access to 'painless labour', as twilight sleep was described. . The anticholinergic effects on the mother and opioid-depressant effects on the neonate appear to be ignored, or perhaps not recognised, by the lay press. The rates of neonatal 'impairment' ranged from 24% to 62%, . The intense publicity and support surrounding twilight sleep was lessened in America by the death of Mrs Carmody. She had been a vocal advocate of the cause and died in childbirth, using the technique she had been supporting 1 . However, the use of twilight sleep, in different drug combinations, continued across the world for many years.
In 1916, a promotional movie called Twilight Sleep was advertised to screen in New South Wales. The movie was banned after being shown twice in Sydney 32 . By 1929 questions regarding twilight sleep were being raised in Australia. A Sydney doctor known as "the twilight sleep man" sued a newspaper for libel and won, after it published an article suggesting twilight sleep was "quackery" and resulted in "maniacal patients" 33 . Knowing the pharmacological effects of the medications, the allegation was probably true.
Later, in the 1940s, heavy sedative and analgesic medications were still being used to relieve labour pains in Australia. A 1946 Labour Symposium of the Obstetrical Society of the Women's Hospital in Melbourne 34 presented a list of preferred medications for labour analgesia used at that institution. This included paraldehyde, rectal ether in oil, rectal pentothal sodium, morphine with scopolamine and pentobarbital. The recommended technique for nulliparous patients was suggested as chloral hydrate, potassium bromide, pentobarbital and scopolamine. The symposium report described how anaesthesia was used at delivery for all women, using mainly ether, but also nitrous oxide or chloroform. Heroin was the preferred opiate in the 1940s and 1950s, presented in tablet form and dissolved in a spoonful of water over a flame 8 . In the 1950s chloroform at the Royal Women's Hospital (RWH) Brisbane remained in use, although ethyl chloride and open ether were more commonly used 35 . Then medical student, Peter Livingstone, recalls observing a severely cyanosed woman under chloroform anaesthesia, administered by a junior resident to facilitate internal version and breech extraction 35 . Dr Livingstone was appointed as the first dedicated anaesthetic registrar at the Royal Women's Hospital (RWH) Brisbane in 1962 and subsequently worked as the first Visiting Medical Officer in anaesthesia. While inhaled anaesthesia was used to facilitate instrumental deliveries, morphine and hyoscine was the preferred combination for analgesia. Caesarean delivery was less common; long labours were usual and the operating theatre was referred to as the "cowards' corner" by some obstetricians 35 . Women knew that labour was painful but expected 'a shot of something' to relieve their distress. In the 1970s, medications remaining in use at the RWH Brisbane included pethidine combined with droperidol or promethazine 36 .
The introduction of nitrous oxide
Towards the end of the 1800s, medical professionals in the United Kingdom and Australia had become more concerned about death under chloroform by "sudden stoppage of the heart". The Hyderabad Chloroform Commission of 1891, was conducted by Surgeon-Major E Lawrie in Hyderabad, India. Lawrie was a chloroform enthusiast and the commission demonstrated no evidence of sudden cardiac death 37 . These findings were challenged in Australia and across the world. On 13 June, 1893, the concerns of Drs Jefferis Turner and William Byrne were presented at a meeting of the Queensland Medical Society 38 . They discussed the use of chloroform and how the patient should be monitored during anaesthesia. In 1894, chloroform-induced hepatic toxicity in children was reported by Dr Leonard Guthrie 39 and in 1902, researcher Edward Embley of the Melbourne University demonstrated cardiac syncope in dogs treated with chloroform 40 . Eventually, the adverse effects of chloroform were accepted and, with the increased availability of other agents, its use slowly declined.
Dr Stanislav Kliclowicz of St Petersburg, Russia, was the first to evaluate and report on the use of nitrous oxide in labour in 1880 41 . He administered 80% nitrous oxide with 20% oxygen and concluded that it provided good analgesia, was not detrimental to mother or child and did not alter uterine contractions. The main disadvantages were its significant cost and lack of portability 36 . The adverse effects of hypoxaemia on the mother and foetus were not initially recognised. Over the subsequent decades, different clinicians in the United Kingdom pursued the ideal method of administering nitrous oxide.
In 1934, Minnitt devised a fixed-ratio device that delivered 35% nitrous oxide with air 42 . In 1949, Seward presented an apparatus from Denmark that was adjusted to administer 75% nitrous oxide with 25% oxygen to avoid the now recognised disadvantages of maternal and neonatal hypoxia 43 .
Growing public acceptance of analgesia in labour facilitated the refinement of the inhalational apparatus during these years. The Analgesia in Childbirth Bill of 1949 had considerable support in the United Kingdom and one of its aims was to legislate the rights of women to receive analgesia in childbirth 44 . While the Bill was eventually defeated, it stands as an example of changing public opinion, which is likely to have been mirrored in Australia. The considerable issue of the portability of the Minnitt apparatus was overcome in 1963 when Michael Tunstall introduced a nitrous oxide and oxygen mixture in one cylinder. Widely known as 'Entonox', it provided 50% nitrous oxide with 50% oxygen and was safe and portable 45 . In 1951, Kevin McCaul revolutionised management at the RWH Melbourne when he arranged a fixed ratio of 70% nitrous oxide and 30% oxygen to supply every labour ward in the hospital 8 . Until then, a McKesson machine or the Australian version-Austox DM had been used. It was much later that nitrous oxide was available in this form at the RWH Brisbane 35 . Wheeled trolleys holding four cylinders-two containing nitrous oxide and two oxygen-were replaced by piped gas in the 1970s. It was only at this point, when the labour wards were remodelled, that administration of a minimum oxygen fraction of 30% was ensured 35 .
The introduction of neuraxial analgesia
While the medical profession voiced concerns regarding the adverse effects of twilight sleep, caudal anaesthesia had been in use for genito-urinary surgery since the early 1900s 17 . Unfortunately, it was not until the 1940s, when it was used with enthusiasm for labour analgesia in the USA, that it made its appearance on Australian shores. The first use of caudal anaesthesia in obstetrics was published in 1909, by Stoeckel of Marburg, Germany 46 . A translation of his series of 141 cases of obstetric caudal epidural analgesia shows an unbiased assessment of the technique. Stoeckel recommended using 30 to 35 ml of 0.5% novocaine (procaine) with adrenaline. He concluded that his technique allowed effective analgesia without the side-effects of morphine and scopolamine, but the method was not advanced at that time . They used equipment which Lemmon had described for continuous spinal anaesthesia in 1941 48 and provided high-quality analgesia for an average of six hours and a maximum of 13. No sedating medications were used and no neonatal resuscitation was required. The lay press in Australia reported on the findings of Edwards and Hingson, with entries in The Mercury (Hobart) 49 and The West Australian 50 announcing the "new painless childbirth method".
The results of Edwards and Hingson were not readily accepted in Australia. The 1946 meeting of the Obstetrical Society of the Women's Hospital, Melbourne was dismissive of continuous caudal analgesia as a method of pain relief 34 . The trials in the USA were described as "considerable, and the conclusions negative". The speaker concluded that continuous caudal analgesia was a procedure of considerable risk, with fatalities and close calls, including total spinal anaesthesia and inadvertent intravenous dosing. Specialised equipment and an anaesthetist were required, which was also considered a downside.
The practices and opinions expressed at that meeting would have been quite different to those of Kevin McCaul. An Irish anaesthetist, he arrived in Melbourne in 1951 to be the Director of Anaesthesia at the RWH 8 . His contribution to obstetric and anaesthetic care continued and strengthened the anaesthetic connection between the United Kingdom and Australia. From the time of his arrival, caudal analgesia was used for women in labour 8 . Women delivering at the RWH had come to expect anaesthesia for their delivery but "by the end of 1952 it was accepted that you did not require an anaesthetic except when there was an indication for it" 8 . This rapid change in practice can be attributed to the charismatic nature of McCaul, who was reputed to be able to "talk anyone into anything"
36 . An article in The Age, written on McCaul's retirement, described him as "the man who stopped the drops" 51 . He recommended and facilitated the use of nitrous oxide and neuraxial anaesthesia for the relief of pain in labour. For long labours he recommended a twocatheter, caudal and epidural technique. Data from the RWH Melbourne in 1988 shows a lumbar epidural rate of 17% and a caudal rate of 10% with one case of intravascular injection and no dural puncture or infection in 795 women 52 . Caudal analgesia subsequently became more controversial following reports of adverse events. In 1989, a foetal death occurred when a non-specialist anaesthetist in Melbourne accidentally injected the foetal head while performing caudal analgesia 52 . Caution regarding the caudal technique is illustrated by the teaching of anaesthetic registrars at the Queen Victoria Hospital, Adelaide. Until 1976, it was emphasised that caudal anaesthesia was only appropriate for administration after the delivery of the baby, for the repair of episiotomy or vaginal tears (Crowhurst, JA, Marshman J, Personal Communication).
The influence of McCaul extended well beyond Melbourne. Peter Livingstone learned the two-catheter technique for labour from McCaul in Melbourne and brought these skills back to Brisbane in 1964 35 . He recalls McCaul saying "it'll take you five years" and it did take that time for women, obstetricians and midwives to warm to epidural analgesia. Dr Eric Hewett was the Director of Anaesthesia at the RWH Brisbane from 1977 to 1978. He also trained under McCaul, who favoured the use of a 22G spinal needle with 10 ml of 0.5% bupivacaine to establish labour analgesia. Tuohy needles subsequently became more popular 36 . The loss-of-resistance technique was challenging in these times of re-usable equipment. The Tuohy needles could be either too blunt, after multiple insertions, or, once they had been sharpened, too sharp. The loss-of-resistance syringes could also be unreliable if the barrels and plungers were mismatched following sterilisation 36 . Until custom made catheters were available, Brisbane anaesthetists followed the method of McCaul and cut lengths from a roll of tubing that were then sterilised 35 . Higher concentrations of bupivacaine were subsequently replaced by 0.125% bupivacaine combined with fentanyl. When this combination was administered by infusion, the reduction in motor block was marked 53 . As obstetricians became convinced of the utility of regional analgesia for instrumental delivery, epidural analgesia became more acceptable to women and staff. . Climie promoted the use of regional analgesia and anaesthesia and supported research within his department. He co-authored several papers concerning maternal and neonatal serum levels of local anaesthetics 55, 56 . A paper published in 1971 reported that 65% of nulliparous women in the hospital were using epidurals in labour 57 . Climie evaluated patient satisfaction in labour wards in a paper published in 1973, which could be considered to be ahead of its time. He reported that 96% of women used inhaled agents in labour. The agents included trichloroethylene, nitrous oxide or methoxyflurane. Of the 40% having an epidural in labour, 95% had "no regrets" 58 . In November 1970, The Australian Women's Weekly magazine ran a two-page feature on "Childbirth 1970s style" 59 ( Figure 3 ). In the article, two obstetricians promoted antenatal education regarding pain and the relief of pain in labour. They described childbirth using epidural analgesia as a "comfortable, leisurely process". The article also discussed Grantley Dick-Read's 'natural childbirth' method, a philosophy that gained popularity in the 1950s 60 . The obstetricians stated that "only a proportion of women are suitable for psychoprophylaxis" and "psychoprophylaxis will not necessarily give them a painless childbirth". Read believed that women who were prepared physically and mentally for childbirth could give birth successfully without routine medical intervention.
When newly qualified anaesthetist, Dr Peter Brownridge, commenced work in 1975 at the Queen Elizabeth Hospital in South Australia, very few epidurals were being used for labour 61 . He initiated a comprehensive audit of epidural practice, including an assessment of consumer opinion 62 . In 1983, as Director of Obstetric Anaesthesia at Flinders Medical Centre, he commenced the use of "walking epidurals" using 0.125% bupivacaine (10 ml) and 25 mg pethidine by intermittent midwife-administered bolus. Brownridge created and implemented a protocol to ensure adequate motor function and exclude postural hypotension prior to mobilisation. Subsequent audit revealed that 40% of women mobilised, with 12% not meeting protocol requirements and the remainder not wishing to mobilise 63 . In 1988, he evaluated and recommended the use of 0.125% bupivacaine with pethidine for labour analgesia 64 . The benefits he demonstrated were reductions in motor block, bladder catheterisation and shivering. He also demonstrated the effectiveness of epidural pethidine to treat shivering in labour 65 and for postoperative analgesia for caesarean section 66 . His intent was always to improve the experience of labouring women. Continuing the tradition of shared practice between the United Kingdom and Australia, he visited several anaesthetic departments in the United Kingdom to share his experience, particularly regarding the 'walking epidural'. The research findings and management principles of Brownridge have since influenced clinical practice in obstetric analgesia and anaesthesia across Australia and the United Kingdom.
Brownridge's 'walking epidurals' inspired Professor Michael Paech, of the King Edward Memorial Hospital (KEMH) Perth 67 . From 1988, he examined different drug combinations and methods of administration, to achieve an effective, yet motor-sparing, epidural. As early as 1990, the institution reduced their bupivacaine concentration to 0.0625% and combined it with fentanyl (3 mcg/ml). By preserving motor function, a 'walking epidural' was always available at KEMH, with women mobilising freely within delivery rooms. Paech's numerous publications include evaluations of maternal satisfaction, patient-controlled epidural analgesia and the impact of analgesic techniques on delivery outcomes [68] [69] [70] . Currently, combined spinal-epidural is the predominant neuraxial technique used for labour analgesia at KEMH.
Discussion
In retrospect, it is known that chloroform is not an ideal agent for labour analgesia or anaesthesia. However, its introduction in 1847 played a part in social and anaesthetic history that went far beyond its physicochemical properties. By introducing the concept that labour pain could and should be relieved, Simpson and Snow started a social and medical revolution.
In Australia, at the start of the 21st century, analgesia in childbirth is accepted as a woman's right by medical staff and the general public. Husbands, partners and family are now welcomed into labour wards. This, along with increased education and empowerment of women, will guard against the introduction of techniques with adverse effects on the mother or neonate. The experience of twilight sleep may have influenced a generation of women, whose own mothers had no recollection of childbirth. This in turn would have contributed momentum to the natural childbirth movement.
With hindsight, the debates, stimulated first by chloroform and then by twilight sleep, played an essential part in the development of obstetric analgesic techniques. Discord within the medical profession and between the medical profession and the public, led to close examination of the techniques. Documentation of the advantages and disadvantages of each technique made constant refinements possible. For example, Dr Tracy of the Melbourne Lyingin Hospital observed that chloroform interfered with a 'normal' labour, so it was only used in long, presumably 'obstructed' labours or for forceps delivery 20 . Dr Gauss of Freiberg changed the dosage of twilight sleep to reduce the observed neonatal depression in the infant 28 . Drs Climie and Brownridge asked the women themselves how their analgesia could be improved 58, 62 . Dr Paech of the KEMH reduced the concentration of local anaesthetics used in epidurals and facilitated the mobility of labouring women.
Inhaled nitrous oxide was the least controversial technique. The importance of supplemental oxygen was not immediately identified. Once this was identified, McCaul was visionary in introducing a piped supply with a minimum oxygen fraction to the labour wards of the RWH Melbourne 8 . Industrious doctors in the United Kingdom did not stop designing and evaluating equipment until a safe and portable method of administration was achieved by Dr Tunstall 45 . Inhaled nitrous oxide, usually as 'Entonox', is acceptable to women, midwives and medical practitioners. It remains widely available across Australia and is a popular choice for labour analgesia 71 . While McCaul introduced neuraxial analgesia to Australia, Drs Climie, Brownridge and Paech endeavoured to refine the technique of epidural analgesia. Their efforts have improved the experience of labouring women and made epidural analgesia more acceptable to midwives and obstetricians. In addition to providing pain relief in uncomplicated labours, epidural analgesia has been used effectively in pre-eclampsia, in women with complex cardiovascular disease and in class three obesity 72 . However, epidural analgesia is not always viewed as the ideal analgesic approach. With Australia's rising caesarean section rate 73 , all medical interventions in labour, including epidural analgesia, have been examined. Epidural analgesia has been described by some as the first of a "cascade of interventions that reduces the likelihood of a non-operative vaginal delivery" 73 . Vocal proponents of home-birth and free-birth (birth intentionally unattended by a health professional), challenge the necessity of any medical intervention in labour, especially in women assessed as low-risk 74 . Such arguments should motivate obstetric anaesthetists to continually review labour epidural management, to provide the best analgesia with as few sideeffects as possible.
Recent clinical improvements in Australia have focused on maternal safety and satisfaction. The aseptic technique using chlorhexidine as skin preparation has been scrutinised, after an adverse event in a Sydney hospital in 2010. Severe neurological injury followed inadvertent epidural administration of chlorhexidine, during insertion of a labour epidural 75 . While 'walking epidurals' remain popular with midwifery staff and patients, they have not been shown to affect the course of labour 76 . Providing epidural analgesia without motor block is an achievable goal and 'walking epidurals' are available in different units across Australia.
With a maternal mortality rate of 8.4 deaths per 100,000 live births, the safety of Australian women in childbirth has improved dramatically since 1847 77 . In 2011, 76% of all labouring women in Australia utilised some form of pain relief; this number is consistently higher in nulliparous than in multiparous women 71 . Regional analgesia was used by 32% of women in labour, with Western Australia having one of the highest rates of regional analgesia of 47% 71 . In 2012, the epidural rate at the Royal Brisbane and Women's Hospital was 34%, with the majority using the lumbar epidural approach, a patient-controlled bolus and background infusion. A recently introduced form of non-neuraxial analgesia is the use of intravenous remifentanil by patient-controlled analgesia apparatus. Remifentanil, an ultra-short-acting synthetic opioid, can be used intravenously by patient-controlled analgesia as an alternative when neuraxial analgesia is contraindicated or not preferred. The maternal and foetal side-effect profile has been found to be acceptable and the reduction in pain scores significant 78 . Women giving birth in Australia currently face far fewer risks in their pregnancies and their right to use analgesia in labour is not questioned. It has been an eventful journey to this point, with medical innovation interspersed with underlying social change. Novel techniques for labour analgesia have largely been pioneered internationally. Over the years, these new techniques have been adopted by doctors in Australia who practised and refined the new methods and championed their use, in the unique Australian environment. Trends in maternal analgesia have been strongly influenced by attitudes of the public and opinion in non-medical publications. The practice of obstetric anaesthesia in the United Kingdom and Australia have been, and remain, closely aligned. Significant developments of the past should be remembered, to encourage exploration, innovation and reflection in the future.
